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(54)Title: METHOD OF SCREENING APOPTOSIS INDUCING SUBSTANCES 



(57) Abstract 

A method of screening apoptosis inducing substances characterized by using cells where an integrin-associated protein (IAP) has been 
expressed; the above screening method wherein the cells used are myelocytic cells; and pharmaceutical compositions containing as the active 
ingredient the substances obtained by the above method. The invention makes it possible to differentiate, identify and screen readily and 
highly efficiently the substances, such as antibodies, that induce apoptosis in myelocytic cells by using cells wherein IAP has been expressed 
while utilizing specific binding reactions of the substances. The above-specified substances thus obtained can be used by virtue of their 
characteristics as the active ingredient of pharmaceutical compositions such as anticancer agents and remedies for myelocytic leukemia 
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1., 148. 2 4 5 ( 1 9 9 1 ) ) o 

2 ) C F - 1 *ffl8&CD#t£ 
10 hUIS©5D< ITttllftt LTii^ftlfcCF - 1 to US (Z o T ti 
. ffi*£fattitfflfl&ffc^ro^&£ffl^TT;i/# U • *X 7 y $ & 
1* * X :7 T ^ - -t? > £ - 7* ;U ? a — y - -tr\ a--*-:7f-;l,T-tr7->f 

j >? o - ^yu*; «fc J^K =H U ?o-*^t£#£^Tfc£#^*a*ffc3* 
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£> o /c o C F - 1 IBB US ti . a^i:n'7 K £ & a< > 1 o - 6 m o 1 
/ 1 cd^n-T Ka3;l/^y'>#ftT©4iiRg©n>-7;Ujr.> h ^ iz 
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* O^m. if «fmt£fcHH§ ( B MJ&BB&) tCF-1 i?8J)& i£lft*f«i 

v - -ma, cf - lii^^ti^^o/cv^^cftLf 

«(CiSJlD L ( 1 . 4 ~~ 1 . 8 fg) , £tz^ B M;tefla tCF-1 $BHS 
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Jfc#«7^ C F - 1 »flS(c i: o T&ft $ n § C t ti<W t o tz 
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Boehr inger-Mannhe i m tfc Sf ) ^^*tlT^ffl 
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Ifflfl&Ji. ImMEDTA. P B Slit, g^h'^-yr ^ >?'C 
J;ot^«77X3i;0!iIJRl/c 0 c 1 x 1 o 7 flg/m 
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' UD-vafeUSp 2/0-Ag 1 4 (Nature, 276 
. 269-270 (1 978))*. 1 0%^ll§ljfiii (FBS, 
= ltm.mt±m) ^^fte IMDM (Boehr i nger-Ma 
20 n n h e i m*t») «F«b IZ X ±3 » L T f# * . l^^dfjlfi I M 

DMJjfit^a, 1 x i o 8 flair, mmmmm 2 x 1 o 8 f@ 

t^S^f CAtll^t, ^'Jxf 3-^4 o o o ( ^ ^ 

ffc3*tt«) laoTM (Clin. Exp. Immunol., 
42, 458-462 (1980)3 (I ^ ^ fa ffo M & £ it tz 0 
25 ^^T\ # n/cg|f>^^fla*> 2 0 96FBS^ttMMDMti 
i:T9 6i0^x;^b-M:^ai, 5^C0 2 -f> + a^-^ 
- ff'T 3 7 °CT *£# b/-i 0 IBctOHATI^^jfeCtM:! 8!^ 
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eft*. mm&mwzL, wmm&£-&tz 0 

©fitters Lt, JKflFin:^ irOfe^t* IS fpfitm «t 3& i-m 

3 ) x 9 u - - y r 

ifc M ( ' W U K - -e ) ©X^'J- — >^(i N 7D-+h-rh 
/ h'J- CF 1 ow Cyt ome t ry) -o tzMmi£lttii&. 

10 £ <Q ft o tc 0 

& 9 a -- y <D * 2 i) - — is 9 - >f «, h 

&Hfl£<b LT, CF - life^fflhtfTo/; 0 -r^C^^. gi£^-y7 

t-C2%FBS, 0. 0 2%NaN 3 ^t^PBS) C!iSU: 

15 ^100^1^(I^^^-tir(*1jlxlO e flll/100^1). 4 °C 
K T 1 B# ^ g $ ^ y- 0 fj y< y 37 T _ (- j. ^ j @I gfe ^ b /c ^ . 

F I TCSffti^f/L^ -yhlgG (FOfitttCChemicon 
ttS) ^Jnx.TlB$f B ^>4-^-<-^H>tfCo l Lfciau 
■7n-Hj-^ hyh ,;_ (Flow Cytometry) CFAC 

20 Scan, > • T7 + >7 >ttS) CTKIffU:,, 

-y^^ (Corn i ngttS) tc j£ T 5 % C O 2 ffT'3 7°Ci:t 
?D-tAfitftGSPST - 1. BMAP - 1 £ |# t"c 0 

g s p s t - i co^tii, n ^ntzmm^y u * * ym^-zm 
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ItI/cBALB / cAJ c l-nu!?-Fv^ ( 8 M & , <? , 

UTttm) i:iiP3ftAL/:„ 1 0-1 A B @U 0££n^ 
SS7j<£-J£lfc U 3 3%ii7>€--!;Atl|ftPBST'if Uf; 
o ttz^ B M A P - 1 ft ft (:: o (, n T fi N I O^FBS^ttl s c 
5 ove modified ME M^iCT, **i£§| i£«_L 

^ofOA*7A+^ (7 Vi> t Afti) CJ:f) ^J^ttM U 
P B S iz J; QmVf&ft o /c 0 JiieoilMMdfc^Tli. SfFfct 

HtJie^-y ?n-f;^#cDBMAP- 1 £ £ "T £ / W 7* ij K- 
Wi s t ar Imami ch&^ hJ&&Bfl&i;v^^. $ 

^xmet^fW^H^t' . BMAP-l (^h v-^x :/ y K 

, ^Itff FERM BP-4 3 8 2 tltii^i^nt 

5 ) fjL{*©1£K 
20 <DJ/Lf*©Sl£f* 

( c f - i itej!a(c*f-r s Kmm 

BMAP-1©CF-1 mffciztt-t ^MC&ttdo^T^Sm^^tir 
(Immunofluorescence analysis) 
25 «fc *9&f* 1 -0 3 i:^t e C d T„ 0 1 « . 

ftTOnVho-;^ @ 2 it , GSPST - 1 tCF - liito 
fe-^tt. MB (i. BMAP — 1 <tCF - 1 MirCD^fife. «z> ffp «Ff 
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0 1 Sfrbilbfr/Ati)^ t ; ? □ — -f- JifiifoG S PST 
-1. BMAP-lliCF-l «(r*f Ltfe^ft^^ Itfe 0 N 
C F - 1 Mflao^ffifjL^^l^at- 6 UT*«;t^*o/:, 
( # fit MAS iz M -T 6 S tEtS ) 

5 GSPST-U BMA P - 1 ©IE^CD#M«(C*fir3 

SKtt?:7D-t^ by - (F i ow Cytometry) 
(FACScan, ^^h>-7 r >y + >V>^^)(r c k^)^ttt^ 

n 0 5 1*, GSPST-l <b #MfcB]fe t 0 6 f* , 

10 BMAP- 1 tfMiitO^^t, CD^tjf^m^^-To ffi. 0 + 

B4-H6i:,TtJ:^i:, GSPST-iii, fiM t < 
^^itT. BMAP - 1 li, -r^T£D#MMBS tm<£-f& Z bfrW 

15 (-R-MttSlfil^^aBS^ (NFS - 6 0) ^Stttt) 

GSPST - 1 fciCFBMAP - 1 ©NFS - 6 0 lffflj}& ( p r 
oc. Natl. Acad. Sci. USA, 82, 6687-6 
69 l (1 985) ) t:^f6git;fi^7D-t^ f / hj - (F 
low Cytometry) (FACScan, < ? h > • -r -y 

20 +>v>ttjR) (' J; Oftft L/c&m£0 7 -0 1 0 (l^-f 0 CZT 
> 0 7 li ^ tjti*^i?ST©^>ho — 0 8 1^ GSPST - 1 
t N F S - 6 0 mmtCD^^n, i9li, TfTl©7 7 h I gG 1 ( 
Z y m e dttfi) ^ffl^/:3>Fn-; K g t 0 ^ BMAP-1 
i: N F S — 6 0 *B fl& £ <D & ft © ft fjf £ jg £ ^ ^ o ^ 0* % 

B7-B1 OC^tioi:, GSPST-lli, NFS-60S5 
M <t liSCStf if, BMAP-lli, NFS-6 OjffllSirfe^ts; 

(bmap-ionfs-60 Mf\& iz Mt % m^mmm m&m ) 
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BMAP-lONFS-6 OjffliC^f^^ffl^, G-CSFl 
OOng/mlfcitfU-^^a^+S/S K 1 0 " 9 M # £ T (I T „ M 
TT7,-b^Si:J;^ftlfc|§i^0i 1 (c^-r 0 9 GX(D®m 
~7 l> - h &m NFS-6 0«^4X1 o 3 /we 1 1/1 o 
5 Otf li:*fL, BMAP-lliO, 1, 10, 1 0 0 n g/m 1 , 

i , i o w g/m i is©feo^-enf^ i o# i/we i i mm 

> 01 1 l^tJ;?i:, NFS-6 OlBiliBMAP - 1 i:J;f)f 
L < it 5t #p ffl £ n T ^ 3 c £ rt< t>frtt£^tc 0 

10 (Dfitft:© Hh'>?' 

& K , f# btltz*: J 9 a - -T ;U fit ft; © I gGOf^^X^N 
t'>^L/:t:5 C^^hMono A b - I D • S p ^ 7 F (Z 
yme d it 8? ) „ j:0't"tf >IIv7X{)i;7 ^ h I gG l fit: ft: 
(Zyme dttfi) ^ffiffl) , GS PST - 1 li I gG 2 a, BM 

15 AP — 1 (i I gG 1 X~ & % Z b f) <a M i> b -o tz o 

c n >h(DtiL{&&m it^T&m&m.mwm&m&ff\,^ torn 

tti:o^ttftl/c 0 2-01 3i:,Tf 0 01 2~ 

01 3C7F£n£J:-5f::> B M A P — 1 ii x #M^ffi(S#?Jj^^W 
20 -r**<. G S P S T — 1 Kli, ^©^M(ilS<s6 «2,nns:^o /Co -r^ 
Sf5E*©&JSti«M#f (9 0 0 cGy) ^U:C 5 7BL/6 
Jv^XK. 1. 0 x 1 0 5 /h e a d © # K IB US *> X * J 9 o 

£ - 6 . ii f B © $g ^ £• f# /c 0 $ , 01 3 © N o n - t rea t ed 

i 1 3 C/T^n^ck^i:, BMAP- H\ # Steffi IE Sl^lfctr 

ftt«Blli&i:filBL7^h-i/^^g|§ig;titi:05fcoT*5 
- i: 7^ fig E£ £ ft /c 0 U t> . B M A P - 1|40a^i] K - v 
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"7^ X{±JEt L/Co * fc. C 57BL/6Jv-)xi:, 50 

e a dcDBMAP - 1 &&1&f*i&J?.T & z. k iz J: r> &f&m 

? u !7 T — >> ^ M 

& fltz 0 £tz^ 3 0 g/h e a dCBMAP - 1 ^S^l/:7-) 
10 *©#«*ffl!l&<0DNA£tfcftL/££c:6. 01 5 iz jjk <f £ o tz . W 

M (' #f "T £ hu IS S li . T^h-^xCH^feot'^SCir^i 

# & ^ BMAP - 1 RftCoUT, ^-©IgGOFcM^c^-^^ 
15 >> (S i gmattl!) K J: 9 SJWr U F (ab' ) 2 irbTGP 
C^^ACJ;^^!?^/^, C57BL/6J7^(if033, 
5/zg/head (^^/j: I gGO 5 0 /i g/h e a d Cffl^tS 

t*<BJ66tlfc 0 ^^C^, BMAP-lCUfiM® 
e»OFasttlB*<Hi:f|tsnTh5^ c CD F a s fit !g it , ffej 

8£> 4>ml gf-m. m> t-vmRN A<D%m.frm& t>nx\,^ z 

25 ^\ nU"Cte*<DmRN Afr& t^k'tiimztlte\,*z tfrb cj. 
Immunol., 148, 1274-1279 ( 1 9 9 2 )), 
B MA P - 1 frmm-fZ titbit , ^*»btlT^^Fa s^Iirti 

B M A P - 1 7J<SIB-r StfcHi^ TNFl/t^^-^§^ 
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*B!b^i:t5fcJ6, TNFCSlt: U*B/fe5E£jg ;tL- 9 2 9 H 
SS^-ffl^. BMAP - lOffffl^ftfJLfco v)xTNFa (Ge 
n z ym ettiS) Oi^I^li, 0, 1, l o , 1 0 0 p g / m 1 
• 1 > 1 0 > 1 0 0 n g / m 1 , Ug/m 1 BMAP-1 
5 (Diktem&te, 0, 10, lOOpg/ml, 1, 10, lOOn 
g / m 1 , 1, 1 0/ig/mUU TNFafcWBMAP-l 
^fiD& 2 BBi:, L - 9 2 9fflB&©£*ffljj&»£-MTTaH::j: f)i^ 

Ltz 0 *(Di&m, mi 6, i 7 tc^-r i; 9 TNFAian- 
9 2 9 mm, it m m iz m 'p -r z> © <r l „ bmap - i iu- 9 2 9 

10 MifctzM Lftm&%.&£tefr^tz 0 f.t, BMAP-lJ^S*t 
£ fit H(i T N F l/t^^-T/a»; <k # ^ t ^ ^ fz o 

BMAP - 1 ^Bit6tS:I*<, MHCc 1 as s I fit JfC T £> 3 
^§i^7o-f^ MJ- (Fl ow Cytomet ry) 
(FACScan, ^^H>--f r -y + >v>?±S) J: t> ^ ft U 
15 ^1^01 8—02 1 C^f , C d T> m 1 8 11. TfTEgCD^-y h I 
gG2a (Zyme dttl) £fflWcn>hn-;|^ gi 9 & % ft 
v^xMHCc 1 a s s I fit i* ( 5 -y h I gC2a, BMAttl!) 
tBWVliiS (BW5 1 4 7&BH&£3fcCDvOX'J>^)ii) £ © 
14 , 02 0I±. rtr IR O 7 *y h 1 gG 1 (Zymedtti) £ Jfll > 
20 fc3>ho-^, @2 Hi, BMAP - 1 tBWVlftltetOfe^ 

^Oil, BMAP - 1 liBWV Hffli^IiL/i 
MHCc 1 as s I fitttti. BWV1 iltSKL/Co 
W_L© J; -5 (I. BMAP-lli, f i^iidCT =K h - -/x^ 

#J 12 ^ < , ^ ^ £ ft ffl £ W £ ^ 7 ? n - ;Ufit ft (i , £ Bfl ^ ^ 



0 
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fji^BMAP - i a< m m -r %> jjt m iz o i n t t* , n^^m^a-- 

> ^ (Direct Expression Cloning) (r 
i^^^IAPT*5cH^K^t^o/: 0 fcc, BMAP- 
1 ©fFfflS-v^x I A P**f£^#A Lfcffl*»jL#ftlia*ffl^T 
tfc ft L A: 0 -T *5 i3 N v^^iAP (Integr in Asso 
ciated Protein)^ISlt|^JurkatM 
(Jurkat Cell) C^^ci^ l A Pitfc^£^A U 
v^IAP^Illtl^lil (Re comb i nan t J u 
rkat Cel 1) BMAP-103SI A P^iii 

t^tl>^ffl^MTS!£fcJ;^7D-t>f h y ^ 'J-CiSDNA 

. :o^fti:J;f)BMAP-i0I*^^frj urkat cd 

ftffl^^^b/c 0 -T /«£ t> . 9 6yt©i^^^U-h^^^ N G4 1 
5 8 ( 1 m g /m 1 S**aiJ^) (f7'3BRL|iS) ®#ftTt\ M 
*&*.f*Jurkatttl/l&£lxi o 4 /we 1 1/1 00^1(1 
*t U BMA P - 1 ^-ft^^^T- U 10. 1 OOng/mU^ 
^ 1 > 1 0 // g/m U »iatIgGl*l 0/zg/mliSD 

i22i:^tJ:^: N ia*)lx.ftj u r k a tlliiBMAP 

BMAP - 1 iz J: j u r k a tjjfflJJ&©DNA»rJtfl: 

©^t/fii. ^D-to^'j - (epics (stmmm) xl 

-MCL. ^-A^-ft^) £||H*TfTo*: 0 6/t©i£ 
*^"I/-h^ffll>G4 1 8 (lmg/ml (*":/d B R 

LttS) 0#ftTT% I*H^Jurkat«^i. 5xi o 
/we 1 l/3ml IZML, I gG lfccktfBMAP - 1 

isug/mi^ii2 spei^an^ ffiri^(rmLfc 0 mm&mm 

^ L 2 0 0 x g TitaHS^ V v V £ 2 m 1 © & 7 0 % 
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lmlOPBS^i:SIigU; 0 0 . 5 m 1 o»fit >^^i:St U 
TO. 5 m 1 ORNA s e (Type I - A, Sigma. St 
. Louis. MO, USA. lmg/ml in PBS) 

lml(03H^Df^MPI, Sigma, 1 
0 0/zg/ml in P B S} i&mizWLG Ltz 0 m& LtzMifote 

mm-vmuizx 1 5#ra-r>*-^-<-^ 3 >Lfci£. 4 "congee: 
*bh&i± bmap - i tz^toTtfh-isxfrmmztiT^zztfrw 

— ^> V e c t o r©^£3?AUv^x I AP^iiLti 

^ J u r ka t Mt::*f LTii. BMAP - 1 CD _h f£ © ffl (i M, 

IS "T £ fit IiC (i . 1 APti-t'i^a, £ /- s I A P # T # h - 

*tzm-r zmmzif-? % z. t^<m^^tu ->tz a 

?|Bf .^TOlf fBT-(i. I A P ©«*B£ LTIi. Ofr'J>0fl 
v ^3 cD^ii:|*A^ a> ^ 3 tfO'J^>F (L i gand) t 
£> £ t" h o % >? > (Vi t ronec t i n) t©^^^^^-r 
3 ft ffl ( J . Cell. Biol., 123, 485-496 (1 

9 9 3 )), K*mtikmfH8it<DmmizmLifD.mftBiizc a 2+ © 

«£A&m#-r*ftsffl(J. Biol. C h e m. , 268, 1 99 
31-19934 ( 1 9 9 3 )), *«^lijf t«A<if 
«St5: t*JfiFt5ftffl^«^$tit^5^ (P r o c. Nat 
1. Acad. Sci. USA, 92, 3978-3982 (19 
9 5)). T^F-i/xCifSiilii^^ntl^A^o 
BMAP - 1 (i. _L!B© J: 9 K. # M 3$ If &H <*: £ U 

<t^. SiBMAP - 1 af*:*<#||W(rS»-r-5fiLJ^t Lt© I 
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u±.o & o (z. **wt±. b m a p - i mitfrmm? zticmiL 

I A P t |ij — £ . I AP^7^h-j/^|:|j|t§« 

I APitfe^£-^AbfcSffl8££>&lMi I AP*58Slt^5tt 

if *§-r ^^wm^^m^nmmmm^mizM-r s t *° h - ^x^m 

Ii\ *©fitlS©»a^K^ t%>L e»n*#«ttfijfii|p|i|Hfi|*JE»$ 

T^'h-i/^^-^^a-r^^y ? n - -j- ;i, fit {* . ^©BrJt^O^Wli 
> fit#>*!U Jfil^^^^^ij^cDE^M^^cD^-^fiJc^ U 

set*, firiam{*0d t uti^ l/c fco^ftsw/i fcoiLt^if b 
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15 v ) 
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